Development of a functional reporter gene HTS assay for the identification of mGluR7 modulators.
For the identification of modulators of the metabotropic glutamate receptor mGluR7, a functional cell-based high throughput screening (HTS) assay was developed. This assay utilizes the signal transduction pathway of mGluR7, which is negatively coupled to adenylyl cyclase. A cAMP-responsive luciferase reporter gene and rat mGluR7 cDNA were cotransfected into CHO-K1 cells by electroporation. Stable recombinant cells were selected by resistance to the antibiotic G418. Functional selection was carried out by analyzing the effect of the agonist glutamate to reduce elevated cAMP levels after forskolin stimulation. Out of 83 G418-resistant cell clones, the clone with the best functional characteristics was selected. This clone displayed the strongest reduction of forskolin-stimulated cAMP levels. Glutamate (10 mM) decreased cAMP levels, as monitored by luciferase expression, by about 50%, and the more potent agonist L-2-amino-4-phosphonobutyrate resulted in nearly complete reduction, exhibiting an EC(50) of 0.9 mM. The functional response of the clone did not change during cell passages, indicating the stability of this novel recombinant cell line. The luciferase reporter gene assay, which allows easy nonradioactive luminescence detection of mGluR7 activity, was optimized for its application in automated HTS.